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ABSTRAC’: Tae authors present preliminary results of the measurenent of the dif- 
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lier (Preprint OIYaI, R-2'%6, Dubna, 1965), of detecting high-energy m mesons 
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the angle and the energy characteristics of 7 quanta from meson decays. The 
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setup wos irradiated in a beam of 4.B-Gev/e « mesons from v.. Jival proton synchro= 

tron. ‘The ricasurements were made by a differerxce method using polyethylene and 

carbor, targets. From the energy and angular distributions of tne cases when two 

y quanta were registered in the chamber the authors calculated the differential 

and total cross section of the reaction, with corrections evaluited for the follows 
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(v) probability of conversion of at least one of the 7 quanta in the target or in 

the scintillation-counter material, (c) muon contamination of the beam, and (a) 

attenuation of the beam in the target. The averaged forward char, e-exchange cross 

section was found to be 0.49 + 0.1 mb/(Gev/s)*, or 0-33 + 0.07 at in units of 

solid angle (c.m.s.) (compared with 0.28 mb/sr from calculation based on the dis- 

persion relations and the known data on the total cross sections of the n*p and 

xp interactions. The total cross section‘of the reaction, calculated with account 

of the experimental geometry and published data on the differenticl charge- 

exchange cross section at large h-momentum transfer is equal to 0.11 ¢ 0.02 mb. 
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condition and quality of control.Here the concept of entropy can be used for 
quantitative evaluation of the indeterminacy. In determining the general{sed 
criterion, an overall entropy for the selected electrophysiological indices and <= | .': 
the controlled~parameter-deviation performance is used which requires processing * | *.' 
a great deal of information in a computer. Thus, in long cogmic flights at aio}. 
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TITLE: Retention of habits for transmitting 4nformation under conditions of 
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SOURCE: AN SSSR. Otdeleniye piologicheskikh nauk. Probleny® kosmicheskoy 
biologil, Ve Js 1964, 2h5-249 


TOPIC TAGS: isolation, emotional stress, manned space flight 


ABSTRACT: Experiments have been conducted to study the effects of prolonged 
isolation on the ability of man to perform habitual tasks involving the trans~ 
mission of {nformation. Data from five experiments on prolonged isolation indicate 
that during the first day, performance in the habitual transmission of information 
decreases both qualitatively and quantitatively. Adaptation to conditions of 
isolation usually takes place on the second or third day; performance improves, , - 
but does not reach the initial level. The average number of errors for & well- : 
trained operator is higher under isolation conditions than under normal circum 
stances. The character and degree of emotional atrain has been shown to vary 

with the individual peculiarities of each subject etudied. 
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ABSTRACT: The authors discuss various problems of creating space~ 


—flights. Block diagrams are presented which reflect methods of ; 
evaluating closed operator=-spaceship systems by means of cybernetics \ 
and information theory systems, These systems would yield engineer | 


the biopotentials of vartous functional asysteme of man, The physto= 
logical records would, in turn, reveal the level of psychological 
and physiological stresses as well as indicate the workin capacity 
of the crew membere. Some results of investigations in this Field 
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are presented with special attention given to recording, signaling, 
and voice transmission control sytema. The use of complex functional | 
and specialized training devices, including those which could be used 
on board spaceships, is discussed with the aim of maintaining the 
work habits of cosmonauts over the long periods of time which pro- 
longed spaceflights would entail, Orig. art. has: 6 figures and 
1 table. 
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GOKuOV, F.D.3; GORSHKOV, A.I.; GUROVSKIY, N.N.; YESHANOV, N.Kh.; 
YEGOROV, A.D.; KARPOV, Ye.A.3 KOVALEV, V.V.; KOLOSOV. *.A.; 
KORESEKOV, A.A.; KAS'YAN, T.1.; KOTOVSKAYA, A.2.; FALIBERDIN, 
G.V.; KOPANEV, V.I.3 KUZ'MIMOV, A.P.5; KAKURIN, L.J 5 KUDROVA, 
u.V.3 LESEDEV, V.1.3 LEBEDEV, A.A.; LOBZI, F.P.; MAKSINOV, 
D.G.3 MYASNIKOV, V.I.; MALYSHKIN, Ye.G.; NEUMYVAKIN, I.P.; 
ONISHCHENKO, V.F.3 POFOV, I.G.; FOXUCHIKOV, Ye.P.3 SIL'VESTHOV, | 
MuM.3 SERYAPIN, A.D.; SAKSONOV, P.P.; TERENT'YEV, V.Gly USHAKOV, 
A.S.3 UDALOV, Yu.F.3 FO:IN, V.S.; FOMIN, A.G.; KHLESNIKOV, G.F.; 
YUGAHOV, Ye.M.; YAZDOVSKIY, V.1.; KRICHAGIN, V.I.; AKULINICHEV, 
I.T.3 SAVINICH, F.K.: STMPUXA, S.F.3 VOSKXESENSKIY, 0.G.; 
GAZENKO, 0.G., SISAKYAN, N.M., akademik, red. 


[Second group space flight and some results of the Soviet 
astronauts! flights on "Vostok" ships; scientific results of 
medical and biological research conducted during the second 
group space flight] Vtoroi gruppovoi kosmicheskii polet i neko= 
torye itogi poletov sovetskikh kosmonavtov na korabliakh 
"Vostok"; nauchnye rezul'taty medikobiolosicheskikh issledovanti, 
provedenny“h vo vremia vtorogo gruppovogo xosmicheskugo poleta. 
Moskva, Nauka, 1965. 277 pe (MIHA 18:6) 
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TITLE: An Integral method for evaluating the effective trainiag level of operators in control | 

systems | 

’ 

SOURCE: Sistema chelovek { avtomat (Man-automcton systems). Moscow, Izd-vo Nauka, | 
1965, 112-118 


TOPIC TAGS: man machine communication, electropnysiology, specialized training, 
training procedure, human engineering 


ABSTRACT: The authors consider the dynamics of the process by which an operator acquires 

skill in control and the degree to which training is effective in an attempt to solve the problem 

of adaptation of an operator to the system which he controls. Factors affecting the spced at 

which working habits are formed are discussed. It is pointed out that the purely psychological 
method for evaluating the level of training effectiveness is not sufficiently complete and object- 
ive. Electrophysiological methods are used for a fuller evaluation of the habit formation pro- 

cess using electroencephalograms, electromyograms, electrocardiograms, cutaneogaivanic 
reactions, and pneumograms to study changes in the neuropsychic makeup of the operator. The 
results of tests show a reduction in the »ioelectric activity of the muscles and high-frequency 
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TITLE: Training devices for preparing cosmonauts for occupational activity in 7 
controlling spacecraft and their systems 


SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy kosmicheskoy 
biologii, ve 4, 1965, 3-9 


TOPIC TAGS: cosmonaut training, space flight simulation, manned spacecraft, i se 
space physiology, spacecraft navigation, spacecraft cuntrol, espace environment 
simulation, training equipment, spacecraft capsule 

ABSTRACT: Training craft such as are used for actual flight schooling of aviators | 
do not exist for training cosmonauts. Reliance must therefore be place on 
ground trainers, which must be able to simulate the conditions and factors of at 
normal and emergency spaceflight situations and model the operation of space- — 


craft systems and the dynamics of flight. e ere 
A peect variety of fratning fevicet & are used. The general characteristics 


‘of such devices must be based on time and motion studies of cosmonaut 
Card 1/5 
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L 14257466 
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activities, operation of various systems, definition of training objectives, 
and analysis of training programs and effectiveness of training devices. 7 
All training devices fall into one of three groups: 1) those for physio- 
logical training to increase resistance or adaptation to extremal flight 
factors; 2) those for occupational training in flight operations; and 3) those 
which combine physiological with occupational training. ‘The present article 
discusses various types of devices designed to provide training in space- 
craft piloting and systems control, 
Depending on the number of systems, flight stages, anc flight tasks to. 
‘be modeled, trainers may be classed as 1) uni- ~sal, 2) complex, 3) spe- 


‘cialized, or 4) functional. : - : a te 
ats Universal leninete (which may be dynamic. r static) are complex devices . 


‘which may be adjusted to simulate the characteristics of existing or projected [.. 
spacecraft. The most important elements of a universal trainer are a cabin 
mockup, computer, instructor's control panel, night sky anc earth simu- 
lators, program device, and recording apparatus, The cabin mockup may 

be designed to simulate flight conditions (temperature, noise, vibration, 
atmospheric gas composition, pressure, humidity, and convection) on the 


spacecraft, 
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Complex trainers are designed to train all crew members in the details 


of their activities on a given type of ship at all stages of flight. The complex 
trainer used for Vostok pilots includes training for flight and for using 


systems monitoring manual attitude control, for Earth-ship communications, 
systems control, manual deorbiting procedures, and for various types of 
emergencies, All on-board equipment was simulated; the mockup cabin 
was identical with that of the actual ship. Such details as the alternation 
of day and night in orbital flight we1e reproduced. Training problems were 
imposed from the instructor's control panel outside the trainer, All phases 
of normal flight and emergencies in every flight stage were simulated on the 
Vostok trainer. The construction of complex trainers for multiman inter- 
planetary and orbital spacecraft crews and pilots of orbital aircraft (rocket 
planes) is envisioned, : oats 
Specialized trainers are those designed to provide training in specific 
flight tasks or activities or the use of control equipment for specific maneu- 
vers, Examples are devices for training cosmonauts in attitude control, 
navigation, changing orbits, rendezvous and docking operations, assembly 
and repair of space stations or spacecraft while in orbit, getting an inter- 
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planetary vessel under way from a space station, and so on. Specialized 
trainers model only those systems and information sourcés entering into the. = 
performance of a specific flight task. A specialized trainer was used to ie 
prepare the crew of Voskhod-2 for EVA. Consisting of a cabin mockup with 
an airlock, which was placed in a vacuum chamber, it enabled Leonov and 
Belyayev to rehearse every detail of the EVA until it was sccond nature. 
Another example of a specialized trainer is the airlock flown on parabolic 
trajectories to provide training in egress and ingress procedures during 
weightlessness. Training devices carried on long spaceflights to keep space; 
pilots from getting rusty in landing procedures are also classed as spe- 
cialized trainers. On-board trainers are designed to make use of existing ' 


indicators, signals, manual controls, andthe on-board computer. \ 
Functional trainers are designed to provide practice in motor habits or 


other functional capacities utilized during more complex flight operations, 
e.g., tracking, concentration, perception, and other basic skills, It models‘ 
only what is required to increase human functional capacity in one or another’ 
respect. Functional trainers are simple, cheap, and efficient, They are, 
therefore, well suited to types of training.requiring many hours to establish - 
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or perfect the required habit patterns. : 
Theoretically it would be possible to build a combined trainer which 
would combine all the modeling capabilities of universal, complex, and 
specialized trainers, but this would be a prohibitively expensive proposition, 
and at present it is considered neither desirable nor necessary to do so. 
Universal-type trainers, which also attempt to model too wide a variety of 


characteristics and conditions, are unwieldy and inefficient. | 
The authors conclude that since cosmonauts are trained for specific ships 
and specific tasks on a given ship, three types of trainers are necessary and 


sufficient: complex, specialized, and functional. [ATD PRESS: 4091-F] 
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TITLE: Probloms of spacecraft rendezvous and docking —p 
_ 


SOURCE: Krasnaya zvezda, 08 Jun 66, p. 4, col. 1+ 


POPIC TAGS: spacecraft docking, space station, spacecraft rendezvous, spacecraft 
tracking, spacecraft control, space food, spacecraft carried equipment, spacecraft 


maneuver 


ApsTRACT; According to Candidate of Technical Sciences M. Sil'veatrov and 
Engineer V. Lityagin, a space station must first be built on Earth, then 
disassembled, the parts put into a predetermined orbit, and then reassem- 
bled in space. Specialists feel that this can be accomplished, but it re- 
quires the organization of a complex ground tracking system and well-timed 
launching of reliably guided transport satellites and rockets. Topping the 
current list of problems to be solved is that of orbital rendezvous and 
docking. The first Soviet attempt at this was carried out in 1962 by 
A. Nikolayev and P. Popovich in the Vostok-3 and Vostok-4 spacecraft. The 
minimum distance between these two craft was about 5 km, and the inclina- 
tion of their orbital planes did not coincide by only 2 minutes. bs 
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The control of a vehicle's movement during flight is achieved by the 
use of special engines which serve to accelerate or decelerate the space- 
craft as well as to counter disturbing forces. The main problem of a 
docking in space is the proper positioning of the vehicles during the last 
300—500 meters of their approach, and the precise, "soft" coupling of the 
vehicles. This will be facilitated by on-board instrumentation. Maneu- 
vering techniques are currently the greatest problem; however, there is no 
doubt that techniques for maneuvering in orbit will shortly become_routine. 

“ Biologists have estimated that approximately 275 kg of supplies monthly 
will*be necessary to maintain a crew in a space station.< In addition, fuel 
reserves for stabilizing a station in a certain attitude will be necessary. 
Specialists estimate that a total of 1275 kg of cargo will have to be | 
delivered into orbit. If the station is to remain in orbit for several \ 
months or even years, its crew members will need to be relieved and addi- : 

tional equipment will have to be delivered to the station. The authors 
predict that the time will come when the assembly of a space station, the | 
} 
| 
I 


refuelling of a rocket in orbit, or the performing of other operations in 
space will become no more difficult than the refuelling of an aircraft in 
midair. /ATD PRESS: 5022-r/ 
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TITLE: Informational model of motion dynamics and space extravehicular 
orientation of astronauts 


SOURCE: International Astronautical Congress. 17th, Madrid, 1966. Doklady. 


no. 7. 1966. Infornatsionnaya model’ dinaniki dvizhenlya 4 prostranstveanaya 
orlyentirovka kosmonavta vne korablya y 1-7 


TOPIC TAGS: individual maneuver, EVA, information model, astronaut 


orientation, spatial orientation, visual feedback, extravehicular movement, 
weightlessness 


ABS TRACT: 

Systems for individual maneuvering during extra- 
vehicular activity must include’ power units to provide 
angular and linear movement, angular velocity stabili- . 
zation devices for stopping angular rotation, and infor~ 
mation feedback to guide the astronaut in controlling 
his movements. Types of feedback information which are 
essential include: 1) information on the anguiar 


post eae of the body, relative to the "line-of-sight" 
Cord 1 , 
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(astronaut-to-spacecraft) in yaw and pitch and relative 
to the spacecraft in roll; 2) angular velocity of the 
"line-of-sight", i.e., the lateral component of rela~ 
tive velocity; 3) speed of approach (or departure); 

and 4) relative distance. Ordinarily, under terrestrial 
conditions, much such feedback information comes from 
the statokinetic analyzers and from visual observé- 

tion of surrounding objects; both these inrormation 
sources are severely limited in space by the absence 

of gravity and of nearby visual reference points. 
Experimental studies were undertaken to discover which 
of these kinds of information should be emphasized in 
an informational medel of spatial motion, and what sort 
of display should be utilized in such a system, It 

was found that reiative distance and approach and de- 
parture speed were the most difficult control parameters 
to estimate visually (using changes in the apparent | 


size of the object approached), Various methods of 
feedback (verbal cues from the spacecraft pilot, audi- 

tory signals, and visual information displays) were 

used to supplement visual estimation, Luminous lines 
painted on the spacecraft hull aid in perceiving its - 
position and orientation when it 4s in shadow. Orig. art. has: 
1 figure. LATD PRESS: 5098-F/ 
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h. Afforestation 

7. distribution of shelterbelts ™ collective and state farm lar.’s; lecture 7 in series 


desirned to help those taxing courses for raisins the qualifications of 
collective fam foresters, Les i steo! Sno. 3, 19 3. 


9. Monthly List of Russian Accessions, Library of Congress, APRIL 1953. Unclassified. 
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Some preblems im the large-scale reclamation of the Black Sea coatal 
areas im Krasnodar Territory. Zemledelie 5 no.3:11-18 Mr '57, 
(MLRA 10:3) 
(Arasnodar Territory--Reclamation ef land) 
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TITLS: A Device for the Measurement of pyro-electric 
Polarization of crystals (Pribor dlya izgmereniya 
piroelektricheskoy polyarizatsii kristallov) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 57 - 63 (USSR) 


ABSTRACT: The pyro-electric effect is the change jin polarization 

of a crystal with temperature. It is observed in crystals 

which have special polar directions. A static method 
for the measurement of the pyro-electric effect has been 
described by Ackermann (Ref 1). Up to the present time, 
there have been no measurements on the pyro-electric effect 
in which the rate of change of the temperature of the 
specimen was taken into account. The only exception is 
the paper by Nakamura (Ref 2) in which data are given on 
the changes in the pyro-electric polarization of Rochelle 
salt as a function ef the rate of change of temperature 
of the specimen. However, jt is very difficult to extract 
from that paper significant information on the effect of 
the rate of change of temperature on the magnitude of the 
pyro-electric constunt since different rates of heating 

Cardl/7 were used at different temperatures. in the present paper 
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a few ppF. The instrument bas a time constant of the order 
of 30-40 min. The instrument is based on the transformation 
of a constant potential into an alternating potential with 
a subsequent amplification of the latter by a narrow-band 
amplifier. The input section of the instrument is shown 
in Figure 1. The principle is as follows: a potential 

Va sin Qt is applied to the capacitor Cy which consists 


of a fixed electrode 1 anda membrane 2. The alter- 
nating potential is applied from the oscillator 5. This 
potential produces a ponderomotive force F , which is 


given by: aVesin wt 


2 


Fs (2) 


where a is the radius of the membrane, 4d, is the 


distance between the fixed plate and the membrane. Under 
the action of F the membrane executes oscillations with 4 
Card2/7 
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frequency of 2» with a mean displacement given by Ea (5), 
jn which 6 is the damping coefficient, é and Jo 


are Bessel functions and ww is 4 frequency parameter 
equal to wa/e (c is the velocity of sound in the 
membrane). If, in addition to Vy sinwt 4 constant 


voltage Vy 4s applied from the crystal 4 ; then the 
force acting upon the membrane 2 is of the form: 
2 


a” ve Vv 
2 1 1 
F2—-\V%*5 + 21475 sin wf - > cos 2u,t (4) - 
2 2 2 
8d, 


Under the action of this ferce, the membrane will execute 
vibrations with a frequency (the first natural 


frequency) and @ frequency of 20, ° When the frequency 


of the force is equal to one of the natural frequencies of 
cara3/7 the membrane, then J,(H) =0Q. in that case the mean 
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value of the displacement of the membrane is given by 
Eq (5). The membrane 2 is at the same time also a part 
of the capacitor Cy ; the other part of which is a fixed 


electrode 3- When the membrane vibrates, the capacitance 
of Cy will change by @ quantity AC = Con/do ‘ 


potential equal to igRo is applied to Co through the 
resistance R, > This potential is produced by the 


anode current flowing through the valve Jy . When the 


capacitance Co changes, 8 charge-discharge current i 
flows through Ry and Ry . The potential Vey which 


appears when the current i flows through the resistance 
Riy is applied to the grid of the valve and is amplified. 


The signal at the terminal 6 is given by: 
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Crystals - 
L_ Ron pR 
- 2 2] : 2 (6) 


7) R, + Ry + BRo 
in which uw is the amplification coefficient of the valve. 
It is clear from Eqs (5) and (6) that if the valve Jy 


is followed by 8 filter which will pass 4 signal at 4 
frequency , put not at 2w, » then the potential difference 


Vo 


of the output of such a device will be proportional to Vy- 


In the instrument described, the membrane was of dualumin, 
s with a natural frequency of 960 c.p.S. and 


o 


The mean displace nts of the membrane were 


Som and 0.36 x 10-7 cm at W, and 20, + 


The complete circuit diagram of the instru- 
in Figure 2. The sci.cie can be used to 
of 25 x 10-3 V with an 
j{nput capacity of 70.6 HF. The time constant is limited 
Card5/7 by the insulation of the instrument. In the instrument now 
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described, the specific resistance of the insulator was 


1026 Qcm. The instrument was used to measure the pyro- 
electric constant of tourmaline and ethylene diamine 
tartrate. Crystaliine plates were placed ina crystal 
holder made ol teflon; these were placed in an air 
thermostat with a dryer and a water jacket. The tempera- 
ture in.the thermostat was kept constant to within 

+ 0.01 °C. The temperature was measured by means of a low 
Inertia semiconductor microthermometer of type mT-52. It 
was found that the pyro-electric constant of tourmaline 


was between 1.26 and 1.28 CGSE/cm@ peg degree wken the 
temperature varied by 6.1, 0.2 and 0.3 C, from the 
temperature of 20.6 Cc. The average value for ethylene 
diamine tartrate at the same temperature was 


2.52 CGE g/em- per degree. Academician A.V. Shubnikov 
is thanked for his inverest and encouragement. 
Card6/7 
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SOV/70-3-1-9/26 
A Device for the Measurement of Pyro-electric Polarization of 
Crystals 
There are 4 figures and 4 references, 2 of which are 
Soviet (1 translated from English), 1 English and 
1 German. 


ASSOCIATION: Institut kristallografii AN SSSR 
(Institue of Crystallography of the Ac.Sc.USSR) 


SUBMITTED: December 19, 1956 
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Determination of tur copfficients of vival conductivity of 
crystals of eviylene dinnine tartrate. (Cont. ) ; 

Fone 3 21,8210" 
@4) = 3.2 x 10 Pom“/sec, Boo = 267 x 10.75 Baz 1 
and a,3 = 0-93 x 1072. ‘fhe acermey wis 5-10. 
There are 3 figures, 4 references, 3 of which are Slavic. 
Acknowledgments to Acad. A.V- Shubnikov and V.L. Indenbom. 


ASSOCIALION: Institute of cry stallography CInstitut Kristallografiya 


AN SSSR) 
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“ . RACT:; Of the Four wodirications of erystaliine benzophenone 
(C. He) CO the one studied was the stable orthorhombic one 
Cmts ae 


helonging to the Byhuce bry Broupz2:2. The specimens were made 
from lurge erystals (200-300 cr: ) prepared fron acetone or 
cerhon tetrachloridg solution. The materjal had a density of 
2,219 g/cm? at 20 C and @ LieDe gf 4/60 ¢- Dielectric con- 
‘tant measurenents were wade at 107 and 10 c/s and at a field 
_trength of 5-10 V/en. 

644. * 4.0 + 0.05, 50 * 4.1 + 0.05, Ezz = 3.7 + 0.05 


ae 4c. Coe 0.5) x LOG % 
The dielectric strengths Cin kV/mm) were found to be ; 


E. « 28+ 3043, B= 22725435, Be AO 0 2 


“” 


The elastic moduli were found to te (in 1019 dynes/cem~) 
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“he lish value of Koy t contradicts Mason's view 
450 

("Prec oelectric Crystals and Their Applications in Ultrasonics", 

Rir ed. 1952). 

Sencephenone is recomended as useful raterial for piezo- 

carwtrie applications at moderate temperatures. 

Accucwledgments to Academician A.V. Shubnikov. 

Ty are 2 figures and 3 Slavic references. 
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Polarization of Crystals (Pribor dlya izmereniya 
piroelektricheskoy polyarizatsii kristallov) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 57 - 63 (USSR) 


ABSTRACT: 


Cardl/7 
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The pyro-electric effect is the change in polariZation 

of a crystal with temperature. It is observed in crystals 
which have special polar directions. A static method 

for the measurement of the pyro-electric effect has been 
described by Ackermann (Ref 1). Up to the present time, 
there have been no measurements on the pyro-electric effect 
in which the rate of change of the temperature of the 
specimen was taken into account. The only exception is 
the paper by Nakamura (Ref 2) in which data are given on 
the changes in the pyro-electric polarization of Rochelle 
salt as a function of the rate of change of temperature 

of the specimen. However, it is very difficult to extract 
from that paper significant information on the effect of 
the rate of change of temperature on the magnitude of the 
pyro-electric constant since different rates of heating 
were used at different temperatures. In the present paper 
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a description is given of an apparatus which may be used 

to measure the charge on small capacitors of the order of 

a few pyuF. The instrument has a time constant of the order 
of 30-40 min. The instrument is based on the transformation 
of a constant potential into an alternating potential with 

a subsequent amplification of the latter by a narrow-band 
amplifier. The input section of the instrument is shown 

in Figure 1. The principle is as follows: a potential 

Vy sin Qt is applied to the capacitor C, which consists 


of a fixed electrode 1 anda membrane 2. The alter- 
nating potential is applied from the oscillator 5. This 
potential produces a ponderomotive force F , which is 
given by: aV‘sin“ut 
Se (2) 
2 

8d, 

where a is the radius of the membrane, d, is the 

distance between the fixed plate and the membrane. Under 

the action of F the membrane executes oscillations with 4 
Card2/7 
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frequency of 2w with a mean displacement given by Eq (8), 


in which § is the damping coefficient, J, and Jo 


are Bessel functions and w is a frequency parameter 
equal to wa/ce (c is the velocity of sound in the 
membrane). If, in addition to V, sinwt a constant 


voltage Ne is applied from the erystal 4 , then the 
force acting upon the membrane 2 is of the form: 


2 2 
a fio ‘1 ul 
F- — [vo + — + 2V,V_ sin wt - — cos awot (4). 
fe) l'o ° 
2 2 2 
8d, 


Under the action of this force, the membrane will execute 
vibrations with a frequency , (the first natural 


frequency) and a frequency of 2w,. When the frequency 


of the force is equal to one of the natural frequencies of 
Card3/7 the membrane, then Joh) = 0. In that case the mean 
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value of the displacement of the membrane is given by 
Eq (5)- The membrane 2 is at the same time also a part 
of the capacitor Cp , the other part of which is a fixed 


electrode 3. When the membrane vibrates, the capacitance 
of Cy will change by a quantity AC = Con/dg . A 


potential equal to igRo is applied to Co through the 
resistance Ry . This potential is produced by the 


anode current flowing through the valve JV, . When the 


capacitance Co changes, & charge-discharge current i 
flows through R, and Ro . The potential Vin which 


appears when the current i flows through the resistance 
Riy is applied to the grid of the valve and is amplified. 


The signal at the terminal 6 is given py: 
Card4/7 
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A Device for the Measurement of Pyro-electric Polarization of 
Crystals - 
i Rot pR 
dy R, + Ry + URo 
in which pp is the amplification coefiicient of the valve. 
It is clear from Eqs (5) and (6) that if the valve AV 


is followed by @ filter which will pass 4 signal at a 
frequency WW, put not at ew, ; then the potential difference 


Vo 


of the output of such a device will be proportional to v. . 


In the instrument described, the membrane was of duslumin, 
mm in radius with a natural freauency of 960 c-p-S- and 
¥y The mean displacenignts of the membrane were 
0.44 x 10-9 em and 0.36 x 1077 cm at Wy and 20, 4 


respectively. The complete circuit diagram of the instru- 
ment is shown in Figure 2. The scene can be used to 
measure voltages of the order of 29 x 10-2 Vo with an 

input capacity of 70.6 uF. The time constant is limited 
Card5/7 by the insulation of the instrument. In the instrument now 
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described, the specific resistance of the insulator was 


10+© Qcm. The instrument was used to measure the pyro- 
electric constant of tourmaline and ethylene diamine 
tartrate. Crystalline plates were placed ina crystal 
holder made of teflon; these were placed in an air 
thermostat with a dryer and a water jacket. The tempera~ 
ture in.the thermostat was kept constant to within 

+ 0,01 “CG. The temperature was measured by means of a low 
Tnertia semiconductor microthermometer of type MT-52. It 
was found that the pyro-electric constant of tourmaline 


was between 1.26 and 1.28 CGSE/cm- pey degree when the 
temperature varied by 0.1, 0.2 and 0.3 “C, from the 
temperature of 20,6 “Cc. The average value for ethylene 
diamine tartrate at the same temperature was 


2.52 CGE R/om- per degree. Academician A.V. Shubnikov 
is thanked for his interest and encouragement. 
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SOV/70-3-1-9/26 
A Device for the Measurement of Pyro-electric Polarization of 
Crystals 


There are 4 figures and 4 references, 2 of which are 
Soviet (1 translated from English), 1 English and 
1 German. 


ASSOCIATION: Institut kristallografii AN SSSR 
(Institue of Crystallography of the Ac.Sc.USSR) 


SUBMITTED: December 19, 1956 
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70-3-3-32/36 
AUTHORS: Sil'vestrova, I.M., Aleksandrov, K.S. and Chumakov, A.A. 
TITLE: ~The Growth of crystals of Terpene Honohydrate and Their 
Elastic and Piezoelectric Properties (Vyrashchivaniye 
kristallov terpin-monogidrata j ikh uprugiye i p'yezo- 
elektricheskiye svoystva) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 3, PP (ag a 
Us 


ABSTRACT: Crystals of cis-terpene monohydrate [.c, oHg( OH) 2-120] 


have mp. 116 °C and a = 1.11 g/cm’. 

A water thermostat of HeSbfar's type was used to grow crystals 
of 30 - 50 g from a solution in alcohol and acetone cooled 
1-2 below the saturation point. Crystals (morphologically) 
belong to the class 2.m (rhombopyramidal). The principal - 
dielectric constants at 1 Mc/s and a field of 5-10 V/cm were 
found to be e,, = 2-64 0.05 , @o5 = 2.8 + 0.05 , 


ez3 = 3.2 + 0.05 . The elastic moduli Cail were measured 
py an impulsive ultrasonic method as (x 10 0 aynea/on”) 
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70-3-3-32/36 

The Growth of Crystals of Terpene Monohydrate and Their Elastic and 
Piezoelectric Properties 

Ciq = 12.5 + Ose Cun = 2.44 + 0.05 Caz = 4.10 + 0.2 

C59 = 9.9 + Ore, Css as 2.23 + 0.04 Czy = 6.20 + 0.3 

ca #1565 4-002, Cog = 3.46 + 0.06 Cio = 3.80 + 0.4 


For the piezoelectric properties the resonant and anti- 
resonant oscillation frequencies of 6 blocks or plates were 


measured giving (in cgsu X 1078) ds) = -6.5+0.1 

dso = 10.6 + 0.1, dz; = 6.6 + 0.3, dis = 13.0 + 0.2, 

do, = 17.3 + 0.2 

There are 1 figure and 2 references, 1 Soviet and 1 German. 


ASSOCIATION: Institut kristallografii AN SSSR 
(Institute of Crystallography, Ac.Sc.USSR) 


SUBMITTED: December 3, 1957 
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SOV/70-3-4-12/26 
Growing urystals of (ramnose Monohydrate mer the Investigation 
of their Jielectric, Piezoelectric and Elastic Properties 


The greatest electromechanical coupling coefficient, 11.7%, 
occurs for compressional-extensional oscillations along 
the a-axis (piezoelectric modulus doz ). This material 
can work as a transmitter of hydrostatic pressure with a 
piezomodulus of 4d, = - 16.4 x 1078 c.g-.s.eu. The moduli 


of elasticity were determined vy an ultrasonic impulse 
method and the velocities of u/s waves in six directions - 
200) , fo20], (ood, | tio); loll , one: were measured, 


The moduli c,,. 1010 adynes/fom at z) - 22 % are 


ee ans against ik): (11) 3.82; (22) 2.19; 
Cais) 0.537; (55) 0.502; (66) 0.911; 
(23) 0.888; (31) 1.66; (12) 1.60; (15) 0.03; 


25) 0.122;' (35) -0.118; (46) 0.022. 
Resonance and impulse methods agree fairly well. 
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There are 2 figures, 1 sabl y 
; table and 
which are Soviet rane (/ references, 6 of 


ASSOCIATION: Institut kristallografii an SSSR 
(Institute of Crystellography, AS USSR) 


SUBMITTED: February 14, 1958 
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